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INTEGRAL PUSH FITTING AND VALVE 
WITH INTEGRAL PUSH FITTING AND 
METHOD OF MANUFACTURING SAME 

RELATED APPLICATIONS 

This application is a divisional of U.S. patent application 
Ser. No. 12/731,713, titled “Integral Push Fitting and Valve 
with Integral Push Fitting and Method of Manufacturing the 
Same', filed on Dec. 31, 2012 and which is incorporated by 
reference herein. 

BACKGROUND 

1. Technical Field 
This disclosure relates to fittings and devices with fittings 

Such as valves and, more particularly, to push fittings or 
push-to-connect fittings, and devices such as valves with push 
fittings and methods of manufacturing push fittings and 
devices such as valves with push fittings. 

2. Discussion of the Related Art 
Some valves or other devices for fluid flow include push 

fittings or push-to-connect fittings. With push fittings, to con 
nect a pipe or tube to the device, the pipe or tube is pushed into 
the push fitting, which is disposed within an opening in the 
device body. Typically, the device body can be made of some 
form of molded plastic. The push fitting is assembled into the 
device body and can typically include a set of gripping teeth 
or fingers for gripping the outer Surface of a pipe or tube when 
it is inserted into the opening in the valve body. The pipe or 
tube can typically be formed of a metal Such as copper or a 
plastic such as polyvinyl chloride (PVC). The push fitting is 
also typically assembled with an O-ring to seal the pipe or 
tube within the opening in the device body. 

SUMMARY 

According to one aspect, a push fitting is provided. The 
push fitting includes a body having a longitudinal axis along 
which a fluid can flow, the body defining an opening at a first 
end of the body. A push fitting assembly at the first end of the 
body includes a housing, the housing comprising a first end 
which is integrally formed within a wall of the opening at the 
first end of the body and a crimpable second end which 
extends longitudinally beyond the first end of the body. The 
housing includes a crimpable material Such that the second 
end of the housing is crimpable to capture elements of the 
push fitting assembly at the first end of the body. 

According to another aspect, a valve is provided. The valve 
includes a valve body having a longitudinal axis along which 
a fluid can flow, the valve body defining an opening at a first 
end of the valve body. A push fitting assembly at the first end 
of the valve body includes a housing comprising a first end 
which is integrally formed within a wall of the opening at the 
first end of the valve body and a crimpable second end which 
extends longitudinally beyond the first end of the valve body. 
The housing includes a crimpable material Such that the sec 
ond end of the housing is crimpable to capture elements of the 
push fitting assembly at the first end of the valve body. 

According to another aspect, a method of making a push 
fitting is provided. According to the method, a body having a 
longitudinal axis along which a fluid can flow is formed. The 
body defines an opening at a first end of the body. Forming the 
body includes forming a first end of a housing integrally 
within a wall of the opening at the first end of the body. 
Elements of a push fitting assembly are installed inside the 
housing. 
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2 
According to another aspect, a method of making a valve is 

provided. According to the method, a valve body having a 
longitudinal axis along which a fluid can flow is formed. The 
valve body defines an opening at a first end of the valve body. 
Forming the valve body includes forming a first end of a 
housing integrally within a wall of the opening at the first end 
of the valve body. Elements of a push fitting assembly are 
installed inside the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other features and advantages will be 
apparent from the more particular description of preferred 
embodiments, as illustrated in the accompanying drawings, 
in which like reference characters refer to the same parts 
throughout the different views. The drawings are not neces 
sarily to Scale, emphasis instead being placed upon illustrat 
ing the principles of the preferred embodiments. In the draw 
ings, the sizes and thicknesses of layers, regions and features 
may be exaggerated for clarity. 

FIG. 1 includes a schematic perspective view of a solenoid 
valve which includes two push fittings, according to some 
exemplary embodiments. 

FIG. 2 includes a schematic partial cross-sectional view of 
a valve portion of a solenoid valve of the type illustrated in 
FIG. 1, according to Some exemplary embodiments. 

FIG. 3 includes a schematic cross-sectional diagram of a 
solenoid valve of the type illustrated in FIG. 1, according to 
Some exemplary embodiments. 

FIG. 4 includes a schematic cross-sectional diagram of a 
solenoid valve of the type illustrated in FIGS. 1 and 3, accord 
ing to some exemplary embodiments. 

FIG. 5 includes a logical flow diagram of a process for 
manufacturing a device having a push fitting, according to 
Some exemplary embodiments. 

DETAILED DESCRIPTION 

FIG. 1 includes a schematic perspective view of a solenoid 
valve which includes two push fittings, according to some 
exemplary embodiments. It will be noted that the present 
disclosure is directed to a push fitting in the context of a valve, 
specifically a solenoid valve. However, it will be understood 
that the present disclosure is applicable to any type of device 
that uses fittings, and, specifically, push fittings. These other 
such devices to which the present disclosure is applicable 
include any device with a plastic housing or body able to be 
connected into a fluid flow circuit, including, but not limited 
to, filters, regulators, lubricators, and the like. 

Referring to FIG. 1, the solenoid valve 10 includes a sole 
noid 12 coupled to a valve 14. Solenoid 12 controls opening 
and closing of valve 14.Valve 14 includes an input end 16 into 
which a fluid Such as water or air can flow and an output end 
18 out of which the fluid can flow. Flow of fluid through valve 
14 is controllable by solenoid 12. In a first state of solenoid 
12, which is controllable via electrical inputs 20, valve 14 is 
open such that the fluid can flow through valve 14 from input 
end 16 to output end 18. In a second state of solenoid 12, valve 
14 is closed such that the fluid cannot flow through valve 14. 

In some exemplary embodiments, valve 14 includes a valve 
body 20 in which are formed one or more openings, one at 
each of input end 16 and output end 18 of valve 14. In some 
exemplary embodiments, valve body 20 includes an opening 
22 at input end 16 and opening 24 at output end 18. According 
to some exemplary embodiments, a push fitting or push-to 
connect fitting 28 is disposed in opening 22 in valve body 20, 
and another push fitting or push-to-connect fitting 30 is dis 
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posed in opening 24 in valve body 20. It should be noted that 
in the exemplary embodiment illustrated in FIG. 1, valve 10 
includes two push fittings 28 and 30 at both ends of valve 10. 
According to the present disclosure, any number of push 
fittings can be employed. For example, according to some 
exemplary embodiments, valve 10 may include only one push 
fitting disposed in one of openings 22 and 24. 

FIG. 2 includes a schematic partial cross-sectional view of 
a valve portion of a solenoid valve of the type illustrated in 
FIG. 1, according to some exemplary embodiments. Refer 
ring to FIG. 2, in the interest of clarity, the illustration of FIG. 
2 does not include solenoid 12. Valve 14, as described above 
in connection with FIG.1, includes valve body 20 having first 
end 16 and second end 18. In the particular illustrated exem 
plary embodiment, a first push fitting 28 is disposed at first 
end 16 of valve body 20, and second push fitting 30 is dis 
posed at second end 18 of valve body 20. As noted above, the 
present disclosure is applicable to any number of push fit 
tings. 

Continuing to refer to FIG.2, valve body 20 can be made of 
a molded material, e.g., injection molded material. Such as 
plastic. For example, valve body 20 can be made of injection 
molded Noryl or nylon. In some exemplary embodiments, 
each push fitting 28, 30 can include an outer shroud or hous 
ing 32, which is integrally formed within the wall 34 of valve 
body 20. That is, when valve body 20 is molded or injection 
molded, outer shroud or housing 32 is molded or injection 
molded within wall 34 of valve body 20. In some exemplary 
embodiments, outer shroud or housing 32 can be formed of a 
metallic material. For example, in some exemplary embodi 
ments, outer shroud or housing 32 can be formed of copper 
and/or an alloy of copper. The material of which outer shroud 
or housing 32 is made is crimpable, that is, it can be perma 
nently deformed or crimped. In accordance with exemplary 
embodiments, as described below in additional detail, the free 
end, i.e., the end that is not integrally formed within wall 34 of 
valve body 20, is crimpable, or permanently deformable, to 
capture the elements of the push fitting of the disclosure to 
assemble the push fitting. 

Continuing to refer to FIG. 2, push fitting 30 is shown in 
cross-section and will be referred to in detail. The description 
herein with regard to push fitting 30 is applicable to push 
fitting 28 as well. Push fitting 30 includes an O-ring 36 for 
forming a seal with a pipe or tube inserted in push fitting 30. 
O-Ring 36 can be made of any material appropriate for a fluid 
seal Such as, for example, nitrile, silicone, ethylene propy 
lene, fluorocarbon, perfluorinated elastomers, etc. Push fit 
ting 30 also includes agrip ring 38 for gipping the pipe or tube 
inserted into push fitting 30. To that end, grip ring 30 includes 
a plurality of grip fingers 40 disposed annularly around the 
central opening of grip ring 38, through which the pipe or tube 
passes when connected to push fitting 30. When the pipe or 
tube is inserted into the central opening of grip ring 38, grip 
fingers 40 contact the outer Surface of the pipe or tube and grip 
the pipe or tube to hold it within push fitting 30. In some 
exemplary embodiments, grip ring 38 can be formed of a 
metallic material, which, in Some particular exemplary 
embodiments, can be stainless steel. Push fitting 30 also 
includes a collar 42 which also includes a central opening 
through which the pipe or tube connected to push fitting 30 
passes. Collar 42 serves to hold the pipe or tube within push 
fitting 30 in a stable mating fashion to ensure a straight, 
sealed, mated junction with push fitting 30. 

Connection of the pipe or tube is made to valve 14 via push 
fittings 28, 30 by pushing the pipe or tube into the opening 46 
or 44, respectively, such that grip fingers 40 of grip ring 38 
grip the outer surface of the pipe or tube. The pipe or tube is 
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4 
inserted into the opening 44, 46 until it rests against wall or 
shoulder 48 formed in valve body 20. At that point, O-ring 36 
forms a seal with the outer surface of the pipe or tube, and 
collar 42 holds the pipe or tube in a stable, properly seated and 
sealed orientation within push fitting 28, 30. 

In some exemplary embodiments, push fittings 28, 30 form 
a permanent connection to the inserted pipe or tube. However, 
in other exemplary embodiments, the pipe or tube can be 
removed from push fitting 28, 30, such that the device that 
includes push fitting 28, 30, e.g., valve 14, can be used again. 
To that end, collar 42 is slidable along the longitudinal axis of 
valve 14 Such that tapered section 43 of collar 42 engages grip 
fingers 40 of grip ring 38 to displace them axially out of 
engagement with the outer Surface of the pipe or tube Such 
that the pipe or tube is released from grip ring 38 and can be 
removed from the push fitting 28, 30. 
As described above, a first end of shroud or housing 32 is 

integrally formed, such as by injection molding, in wall 34 of 
valve body 20. The second end of shroud or housing 32 
extends beyond ends 16, 18 of valve body 20. As shown in 
FIG. 2, in the completed assembly of push fitting 30, O-ring 
36, grip ring 38 and collar 42, are disposed within second end 
of shroud or housing 32. The second end of shroud or housing 
32 is crimped axially as illustrated in FIG. 2 to capture these 
elements of push fitting 28.30 and complete the assembly of 
push fitting 28, 30. 

FIG. 3 includes a schematic cross-sectional diagram of a 
solenoid valve of the type illustrated in FIG. 1, according to 
some exemplary embodiments. Referring to FIG. 3, solenoid 
valve 10 is illustrated with a portion of a pipe or tube 50 
inserted into and held within push fitting 28. FIG. 3 includes 
features of valve 14 illustrated in and described above in 
connection with FIG. 2. These like features are identified by 
the same reference numerals as used in FIG. 2. Detailed 
description of these like features will not be repeated. 

Referring to FIG.3, as noted above, an end portion of pipe 
or tube 50 is shown captured in or connected to solenoid valve 
10. The outer surface 54 of pipe or tube 50 is held stable and 
straight within opening 46 by collar 42 and is gripped by grip 
fingers 40 of grip ring 38. Outer surface 54 of pipe or tube 50 
also contacts and compresses O-ring 36 to create a fluid-tight 
seal aroundpipe or tube 50. The end 52 of pipe or tube 50 seats 
against wall or shoulder 48 formed in valve body 20. 

Continuing to refer to FIG. 3, solenoid valve 10 includes 
electrical solenoid 12, which electrically controls the opening 
and closing of solenoid valve 10 to control the flow of fluid 
through valve 14. As described above, valve 14 includes an 
input end 16 into which a fluid such as water or air can flow 
and an output end 18 out of which the fluid can flow. Flow of 
fluid through valve 14 is controllable by solenoid 12. In a first 
state of solenoid 12, which is controllable via electrical inputs 
80, valve 14 is open such that the fluid can flow through valve 
14 from input end 16 to output end 18. In a second state of 
solenoid 12, valve 14 is closed such that the fluid cannot flow 
through valve 14. 

In some exemplary embodiments, Solenoid 12 operates to 
move a diaphragm assembly 66 up and down between an up 
or open position in the first state of solenoid 12 in which fluid 
channels 82 are open to each other and communicate with 
each other on both sides of valve 14 such that the fluid can 
flow across valve 14, and a down or closed position in the 
second state of solenoid 12 in which fluid channels 82 on 
opposite sides of valve 14 are isolated from each other such 
that the fluid cannot flow across valve 14. Referring to FIG.3, 
diaphragm assembly 66 is illustrated in the down or closed 
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position in which fluid channels 82 on opposite sides of valve 
14 are isolated from each other such that fluid cannot flow 
across valve 14. 

Continuing to refer to FIG. 3, diaphragm assembly 66 and 
valve channels 82 are covered by a valve bonnet 64, which is 
held in stationary position relative to solenoid 12 by bonnet 
bolts 76. Solenoid 12 is electrically controlled by electrical 
signals received via electrical inputs 80. Electrical signals 
received via electrical inputs 80 are used to selectively ener 
gize a coil 60, which, when energized, causes plunger assem 
bly 62 to be displaced along its longitudinal axis against the 
spring tension provided by a plunger spring 78. As illustrated 
in FIG. 3, coil 60 is energized such that plunger assembly 62 
is displaced longitudinally against plunger spring 78 Such that 
diaphragm assembly 66 is in the down or closed position. 
Plunger assembly 62 is held captured within coil 60 by a 
plunger tube assembly 72, which is held in place by a top nut 
70 and lock washer 68. 

FIG. 4 includes a schematic cross-sectional diagram of a 
solenoid valve of the type illustrated in FIGS. 1 and 3, accord 
ing to some exemplary embodiments. FIG. 4 is the same as 
FIG. 3, except that, in FIG.4, coil 60 is not energized, such 
that plunger assembly 62 is not displaced longitudinally 
against plunger spring 78 such that diaphragmassembly 66 is 
in the up or open position in which fluid channels 82 on 
opposite sides of valve 14 are connected to each other Such 
that fluid can flow across valve 14. FIG. 4 includes features of 
valve 14 illustrated in and described above in connection with 
FIG. 3. These like features are identified by the same refer 
ence numerals as used in FIG.3. Detailed description of these 
like features will not be repeated. 

FIG. 5 includes a logical flow diagram of a process for 
manufacturing a device having a push fitting, according to 
Some exemplary embodiments. In some exemplary embodi 
ments, the device is a valve, and in Some particular exemplary 
embodiments, the device is a solenoid valve, as described 
above in detail. However, it will be understood that the 
present disclosure is applicable to any type of device having 
one or more push fittings. Such devices can be, for example, 
any device with a plastic housing or body able to be connected 
into a fluid flow circuit, including, but not limited to, filters, 
regulators, lubricators, and the like. 

Referring to FIG. 5, the method 100 according to the dis 
closure includes fabricating an outer shroud 32 of push fitting 
28, 30, in step 102. As described above, outer shroud 32 can 
be made of some crimpable or permanently deformable mate 
rial Such as copper oran alloy of copper. As illustrated in step 
104, an end of outer shroud 32 is placed or located within a 
mold used to form the body, e.g., valve body 20, of the device, 
e.g., valve 14, that includes the push fitting being fabricated. 
Next, in step 106, the body of the device, e.g., valve body 20 
of valve 14, is formed integral with the end of outer shroud 32 
loaded into the mold, such as by injection molding the device 
body using some molding material. In some exemplary 
embodiments, the material includes nylon. In some exem 
plary embodiments, the material includes Noryl. Next, in step 
108, the push fitting is fabricated by loading the elements of 
the push fitting, such as O-ring 36, grip ring 38 and collar 42. 
into the open end of outer shroud 32. Next, in step 110, the 
push fitting assembly can be completed by crimping the open 
end of outer shroud 32 to capture the push fitting elements in 
the outer shroud 32. 
Combinations of Features 

Various features of the present disclosure have been 
described above in detail. The disclosure covers any and all 
combinations of any number of the features described herein, 
unless the description specifically excludes a combination of 
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6 
features. The following examples illustrate some of the com 
binations of features contemplated and disclosed herein in 
accordance with this disclosure. 

In any of the device embodiments described in detail and/ 
or claimed herein, the push fitting can be on a valve. 

In any of the device embodiments described in detail and/ 
or claimed herein, the push fitting can be on a Solenoid valve. 

In any of the device embodiments described in detail and/ 
or claimed herein, the push fitting assembly can include agrip 
ring for gripping a tubular element connectable to the push 
fitting. 

In any of the device embodiments described in detail and/ 
or claimed herein, the tubular element can be a tube. 

In any of the device embodiments described in detail and/ 
or claimed herein, the tubular element can be a pipe. 

In any of the device embodiments described in detail and/ 
or claimed herein, the grip ring can include a plurality of grip 
fingers for gripping the tubular element. 

In any of the device embodiments described in detail and/ 
or claimed herein, the grip ring can include a metallic mate 
rial. 

In any of the device embodiments described in detail and/ 
or claimed herein, the grip ring can include stainless steel. 

In any of the device embodiments described in detail and/ 
or claimed herein, the push fitting assembly can include an 
O-ring for sealing the push fitting. 

In any of the device embodiments described in detail and/ 
or claimed herein, the push fitting assembly can include a 
sleeve, the sleeve defining a longitudinal opening into which 
a tubular element may be inserted to connect the tubular 
element to the push fitting. 

In any of the device embodiments described in detail and/ 
or claimed herein, the sleeve can be movable to engage the 
grip ring to release the tubular element from the push fitting. 

In any of the device embodiments described in detail and/ 
or claimed herein, the housing can include a metallic mate 
rial. 

In any of the device embodiments described in detail and/ 
or claimed herein, the housing can include copper. 

In any of the device embodiments described in detail and/ 
or claimed herein, the housing can include a copper alloy. 

In any of the device embodiments described in detail and/ 
or claimed herein, the body can include a plastic material. 

In any of the device embodiments described in detail and/ 
or claimed herein, the body can include a molded plastic 
material. 

In any of the device embodiments described in detail and/ 
or claimed herein, the body can include Noryl. 

In any of the device embodiments described in detail and/ 
or claimed herein, the body can include nylon. 

In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include molding 
the body integrally with the housing. 

In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include injection 
molding the body integrally with the housing. 

In any of the method embodiments described in detail 
and/or claimed herein, the housing can include a metallic 
material. 

In any of the method embodiments described in detail 
and/or claimed herein, the housing can include copper. 

In any of the method embodiments described in detail 
and/or claimed herein, the housing can include a copper alloy. 

In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include molding 
plastic. 
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In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include injection 
molding plastic. 

In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include molding 
Noryl. 

In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include injection 
molding Noryl. 

In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include molding 
nylon. 

In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include injection 
molding nylon. 

In any of the method embodiments described in detail 
and/or claimed herein, the elements of the push fitting assem 
bly installed inside the housing can include a grip ring for 
gripping a tubular element connectable to the push fitting. 

In any of the method embodiments described in detail 
and/or claimed herein, the elements of the push fitting assem 
bly installed inside the housing can include an O-ring for 
sealing the push fitting. 

In any of the method embodiments described in detail 
and/or claimed herein, the elements of the push fitting assem 
bly installed inside the housing can include a sleeve, the 
sleeve defining a longitudinal opening into which a tubular 
element may be inserted to connect the tubular element to the 
push fitting. 

In any of the method embodiments described in detail 
and/or claimed herein, forming the body can include forming 
a second end of the housing with a crimpable material longi 
tudinally beyond the first end of the body; and the method of 
making a push fitting can include crimping the crimpable 
second end of the housing to capture the elements of the push 
fitting assembly inside the housing. 

While the present inventive concept has been particularly 
shown and described with reference to exemplary embodi 
ments thereof, it will be understood by those of ordinary skill 
in the art that various changes in form and details may be 
made therein without departing from the spirit and scope of 
the present inventive concept as defined by the following 
claims. 
The invention claimed is: 
1. A method of making a push fitting, comprising: 
forming a body having a longitudinal axis along which a 

fluid can flow, the body defining an opening at a first end 
of the body, forming the body comprising: forming a 
first end of a housing integrally within a wall of the 
opening at the first end of the body and forming a second 
end of the housing with a crimpable material longitudi 
nally beyond the first end of the body; and 

installing elements of a push fitting assembly inside the 
housing. 

2. The method of claim 1, whereinforming the body com 
prises molding the body integrally with the housing. 

3. The method of claim 2, whereinforming the body com 
prises injection molding the body integrally with the housing. 

4. The method of claim 1, wherein the housing comprises 
a metallic material. 

5. The method of claim 1, wherein the housing comprises 
one of copper and a copper alloy. 

6. The method of claim 1, whereinforming the body com 
prises molding one of plastic, Noryl, and nylon. 
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7. The method of claim 1, whereinforming the body com 

prises injection molding one of plastic, Noryl, and nylon. 
8. The method of claim 1, wherein the elements of the push 

fitting assembly installed inside the housing include a grip 
ring for gripping a tubular element connectable to the push 
fitting. 

9. The method of claim 1, wherein the elements of the push 
fitting assembly installed inside the housing include an 
O-ring for sealing the push fitting. 

10. The method of claim 1, wherein the elements of the 
push fitting assembly installed inside the housing include a 
sleeve, the sleeve defining a longitudinal opening into which 
a tubular element may be inserted to connect the tubular 
element to the push fitting. 

11. The method of claim 1, wherein: 
the method of making a push fitting further comprises 

crimping the crimpable second end of the housing to 
capture the elements of the push fitting assembly inside 
the housing. 

12. A method of making a valve, comprising: 
forming a valve body having a longitudinal axis along 

which a fluid can flow, the valve body defining an open 
ing at a first end of the valve body, forming the valve 
body comprising: forming a first end of a housing inte 
grally within a wall of the opening at the first end of the 
valve body and forming a second end of the housing with 
a crimpable material longitudinally beyond the first end 
of the body; and 

installing elements of a push fitting assembly inside the 
housing. 

13. The method of claim 12, wherein forming the valve 
body comprises molding the valve body integrally with the 
housing. 

14. The method of claim 12, wherein forming the valve 
body comprises injection molding the valve body integrally 
with the housing. 

15. The method of claim 12, wherein the housing com 
prises a metallic material. 

16. The method of claim 15, wherein the metallic material 
comprises one of copper and a copper alloy. 

17. The method of claim 12, wherein forming the valve 
body comprises molding one of plastic, Noryl, and nylon. 

18. The method of claim 12, wherein forming the valve 
body comprises injection molding one of plastic, Noryl, and 
nylon. 

19. The method of claim 12, wherein the elements of the 
push fitting assembly installed inside the housing include a 
grip ring for gripping a tubular element connectable to the 
valve. 

20. The method of claim 12, wherein the elements of the 
push fitting assembly installed inside the housing include an 
O-ring for sealing the push fitting assembly. 

21. The method of claim 12, wherein the elements of the 
push fitting assembly installed inside the housing include a 
sleeve, the sleeve defining a longitudinal opening into which 
a tubular element may be inserted to connect the tubular 
element to the valve. 

22. The method of claim 12, wherein: 
the method of making a valve further comprises crimping 

the crimpable second end of the housing to capture the 
elements of the push fitting assembly inside the housing. 
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